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(57) ABSTRACT 
An apparatus for blow molding containers having a 
closed recessed end such as a "champagne" bottle 
bottom. A parison is first formed in a mold cavity into 
a blown article of a shape comprising a tubular por 
tion having an outwardly convex closed end. The tu 
bular portion is then cooled while the convex end is 
heated and then moved into the tubular portion 
whereupon its curvature is reversed as it becomes a 
recessed outwardly concave end. The mold may com 
prise a tubular section, a heated, separately retract 
able neck section, and an end section which pinches 
off the parison and is movable into the tubular section 
after retraction of the neck section for inward move 
ment of the convex end. 

11 Claims, 11 Drawing Figures 
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BLOW MOLDS FOR MAKING CONTAINERS 
HAVING RECESSED BOTTOMS 

BACKGROUND OF THE INVENTION 
This invention relates to blow molding, and in partic 

ular it relates to a new and improved method and appa 
ratus for blow molding containers or the like having a 
recessed bottom commonly referred to as a "cham 
pagne' bottle bottom. 
A recessed 'champagne' bottle bottom container is 

particularly useful where the contents of the container 
are packaged under pressure. A typical example, in ad 
dition to a champagne bottle, would be a carbonated 
beverages bottle. 
Special problems are encountered when attempting 

to impart such a shape to a plastic container made by 
blow molding. According to customary blow molding 
techniques, a preform, usually a tubular parison, is 
placed within a mold cavity whereupon an outward 
pressure differential across the parison, usually caused 
by introducing pressurized air into the parison, forces 
the parison against the walls of the mold cavity which 
are in the shape of the finished article. According to 
presently known techniques for forming recessed bot 
tom bottles by blow molding, that portion of the blow 
mold cavity corresponding to the recessed bottom of 
the bottle includes a central inwardly projecting mem 
ber about which the parison must be expanded to form 
the recessed bottom. However, this technique has the 
disadvantage that it is not possible to expand the mate 
rial of the parison axially into the space between the 
side of the inwardly projecting member and the oppos 
ing side wall of the cavity without undesirable thinning 
of the parison material in this space. 
Thus, there exists a need for a new and improved pro 

cedure for forming recessed or "champagne'bottom 
containers by the blow molding technique. 
SUMMARY OF THE INVENTION article. According 
Thus, it is a purpose of the present invention to pro 

vide a new and improved method and apparatus for 
forming recessed or "champagne" bottom containers. 
According to the present invention, a parison is 

formed into a recessed bottom container in two steps. 
During the first step, the parison is blown into a shape 
having a tubular portion and an outwardly convex end 
portion. This end portion is then moved into the tubu 
lar portion whereby its curvature is reversed and it be 
comes an outwardly concave end which terminates at 
the juncture between the outermost portion of this con 
cave end and the end of the tubular portion, which 
juncture thereby forms the resting bottom surface of 
the container. 

In accordance with a preferred embodiment of the 
present invention, the parison is blown into said shape 
including a tubular portion and an outwardly convex 
end within a mold cavity comprising a tubular section 
in which the tubular portion of the container is formed, 
an end section at the outermost end of the convex por 
tion and a neck section between the tubular and end 
sections. The neck section and the end section form the 
convex end and preferably the end section includes 
means for pinching off the parison. The neck section is 
retractable laterally, to make room for the end section 
to move axially into the tubular section for changing 
the said convex end into a concave recessed end. 
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2 
In accordance with a preferred method of operation 

of the present invention, the parison is first blown into 
the said article having a tubular portion and a convex 
end. The tubular portion is cooled off a sufficient 
amount so that the tubular portion will become at least 
semi-rigid and the pressure in the blown article is ex 
hausted. Meanwhile the sides of the convex end are 
kept heated, preferably by heating the retractable neck 
section so that this portion of the convex end remains 
soft. The neck section is then retracted laterally out 
from between the end and tubular sections leaving 
room for the end section to move axially into the tubu 
lar section, carrying with it the convex end of the blown 
article, whereby the convex end is reversed and be 
comes the outward concave end or "champagne" bot 
tom of the container. 
The mold sections of the present invention can be 

held by and hence are adapted to use with virtually any 
type of blow molding apparatus. For example, the mold 
halves themselves can assume any orientation, and the 
parisons may be hot parisons received directly from an 
extruder or cold parisons which have been previously 
extruded, cooled, stored and then preheated just prior 
to the blow molding operation. Further, the heated par 
ison may or may not be stretched just prior to blow 
molding to bi-axially orient the material thereof. How 
ever, in a preferred arrangement, the mold may be 
adapted for use with an apparatus as shown in U.S. Pat. 
No. 3,756,813. In this apparatus, the parisons, after 
having been heated in an oven, are grasped near the 
upper ends thereof by gripping means which place the 
open lower end of the parison down onto an air plug 
between a pair of thread dies which clamp the lower 
end against the air plug and preferably form a threaded 
container opening thereat. The parison is closed off to 
ward the upper end thereof whereby the container is 
blow molded upside-down, i.e., with the container 
opening facing downwardly. In a preferred arrange 
ment, after the lower end of the parison has been 
clamped at its lower end, the grippers are raised up 
wardly to stretch the parison just before the mold 
halves close onto the parison. 
Thus, it is an object of the present invention to pro 

vide a new and improved method and apparatus for 
making recessed end containers by the blow molding 
technique. 

It is another object of the invention to provide a new 
and improved method and apparatus for making re 
cessed end containers by the blow molding technique, 
according to which the article is formed in two steps, 
during the first of which steps a parison is blown into 
a shape comprising a tubular portion and a convex end, 
and during the second of which steps the convex end 
is moved axially into the tubular portion. 

It is another object of this invention to provide a new 
method for blow molding recessed end containers ac 
cording to which a parison is first blown into the shape 
of a tubular portion having a convex end, after which 
the tubular portion is cooled while the convex end is 
kept heated, after which the heated, soft convex end is 
moved into the cooled at least semi-rigid tubular por 
tion. 

It is another object of this invention to provide an ap 
paratus for blow molding recessed bottom containers 
according to which a mold cavity comprises a tubular 
section, an end section for engaging the end of the pari 
son and preferably closing it off, and a neck section lo 
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cated between the tubular and end sections, the neck 
section being heatable for heating the convex end of 
the blown article, after which the neck section can be 
laterally retracted, providing an area for axial move 
ment of the end section into the tubular section. 
Other objects and the advantages of the present in 

vention will become apparent from the detailed de 
scription to follow, together with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

There follows a detailed description of a preferred 
illustrative embodiment of the invention which is to be 
read together with the accompanying drawings in 
which: 
FIG. 1A is a cross-sectional view through a container 

having a recessed end formed in accordance with the 
present invention. 
FIG. 1B is a sectional view taken along line 1B-1B 

of FIG. A. 
FIG. 1C is a bottom view of the container of FIGS. 

1A and 1B. 
FIG. 2 is a perspective view from below of one half 

of the mold assembly of the present invention, the 
other half of the mold being identical thereto. 
FIG. 3 is a perspective view from below of the same 

assembly as shown in FIG. 2 but with the parts thereof 
in a different position. 
FIGS 4A and 4B are front elevation views of a mold 

half with the elements in the position as shown in FIG. 
2 but when the mold is closed, the two figures showing 
two different stages in the operation of the apparatus. 
FIGS. 5A and 5B are cross-sectional views taken 

along lines 5A-5A and 5B-5B of FIGS. 4A and 4B, 
respectively. 
FIG. 6 is a cross-sectional view taken in the same 

plane as FIGS. 5A and SB but showing the mold assem 
bly with the elements in the position as shown in FIG. 
3. 
FIG. 7 is a sectional view taken along line 7-7 of 

FIG. 6, this view also being a front elevational view of 
a mold half similar to FIGS. 4A and 4B but with the 
mold assembly in the position as shown in FIG. 3. 
DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

Referring now to the drawings, like elements are rep 
resented by like numerals throughout the several views. 
A container 10 having a recessed or "champagne' 

bottle bottom is shown in FIGS. A-1C. The container 
includes a lower edge 11 extending completely around 
the circumference of the container. The recessed or 
downwardly concave end includes an upswing portion 
12 which extends upwardly from the lower edge 11 es 
sentially on the two sides of the pinch-off bead 15 up 
to high points 13. 
FIGS. 2 and 3 illustrate the same one-half of a mold 

assembly constructed in accordance with the present 
invention, it being understood that the opposite mold 
half is identical to the half shown in the figures. FIG. 3 
differs from FIG. 2 only in that it shows the elements 
of the mold in a different position. 
Referring now to FIG. 2, there is shown a mold as 

sembly 20 including a main or tubular mold section 21 
having formed therein a recess 22 shaped to form one 
half of the essentially tubular portion of the article to 
be blown. An opening 23 is provided for receiving an 
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4 
air plug 52 (see FIG. 4A). A thread die half 27 is shown 
just beneath the opening 23. In practice, these dies will 
be operable separately from the mold halves as shown 
in the said U.S. Pat. No. 3,765,813. The recess 22 in 
cludes a shoulder 24 terminating at a vertical wall 25. 
The mold section 21 includes a top surface 26. This 
mold section is movable in the conventional manner 
towards and away from the plane on which the two 
mold halves meet, as indicated by the double arrow A 
in FIG. 2. 
The assembly 20 includes a further section 30 which 

serves as a neck section between the section 21 and an 
end section 35 (which will be discussed in greater detail 
below). The neck section 30 includes an upwardly in 
wardly sloping interior surface 31, and lower and upper 
surfaces 32 and 33, respectively. This section 30 is ca 
pable of being heated and for this purpose lines 34 are 
shown in the figure. Any suitable heating means may be 
employed such as electric, hot waater or steam. The 
heating means is thus well known perse and will not be 
shown in detail. The lines 34 are thus schematic repre 
sentations of means for providing any one of the above 
described types of heating. The purpose for this heating 
is to keep heated the portion of an expanded parison 
resting against the surface 31. The section 30 is mov 
able laterally in the direction as indicated by the double 
arrow B. This section can be moved in said directions 
either with the section 21 or independently thereof. 
The assembly 20 further includes an end mold sec 

tion 35 having a curved axially projecting end 36, and 
an outwardly upwardly sloping portion 37 which ex 
tends all about the periphery of this end section. This 
smooth curved portion 37 merges with a shoulder por 
tion 38 which then terminates at a vertical wall 39. The 
plane surface 43 lies in the plane on which the mold 
halves meet and hence this surface 43 lies flat against 
the corresponding surface of the opposite end section 
35 when the mold is closed. To provide a space for the 
grippers which grip the top of the parison (See FIGS. 
5A, 5B), this end section 35 is cut out at 42. A recess 
41 is provided for receiving the pinch-off bead of the 
parison. The section 35 is movable towards and away 
from the plane along which the mold halves meet, as 
indicated by the double arrow C. In addition, this sec 
tion is movable axially as indicated by the double arrow 
D so that the axially projecting portion of section 35 
can move into the recess 22 of tubular section 21. 
FIG. 3 illustrates the second basic position of the 

mold elements, the purpose for which will be explained 
in greater detail below. In this second position it will be 
noted that the neck section 30 has been completely re 
tracted laterally out of the way after which the end sec 
tion 35 has moved into the recess 22 so that the vertical 
walls 25 and 39 face each other so that the shoulder 
portions 24 and 38 form a smooth curve. 
The method of operation of the present invention will 

how be described with reference to FIGS. 4-7. A tubu 
lar parison is first introduced into the space between 
the separated mold halves. As noted earlier, the parison 
can be provided in any number of ways. For example, 
it can be received directly from an extruder or it can be 
a cold parison which has just been reheated in a parison 
heating oven. Further, while the parison need not be 
stretched, it has been found that the properties of the 
parison are enhanced if the parison is stretched longitu 
dinally to bi-axially orient the same before the molding 
step. When operating the apparatus by the blow mold 
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ing apparatus as shown in the said U.S. Pat. No. 
3,765,813, the heated parison is held at its upper end 
by grippers 51. The lower end of the parison is placed 
onto an air plug 52 between halves of a thread die55. 
In accordance with a preferred procedure, the thread 
dies are then clamped onto the lower end of the parison 
after which the grippers 51 are raised to stretch the par 
ison. The mold halves are then closed onto the parison. 
The parison at this stage is designated by the numeral 
50A and is shown in FIGS. 4A and 5A. In this condi 
tion, it will be noted that the mating cavities 41 have 
closed against the upper portion of the parison 50A, 
thereby effectively pinching off the parison to separate 
the portion thereof within the mold from the scrap 
piece located thereabove and held by the grippers 51. 
Next, air is introduced through the air plug 52, blow 

ing the parison to fill the mold cavity 22 as shown in 
FIGS. 4B and 5B, and the blown article is represented 
by the numeral 50B. Referring in particular to FIG. 5B, 
it will be noted that the blown article 50B includes a tu 
bular portion resting against the interior of recess 22 
and an outwardly convex end. The numerals 11'-15' 
are used in FIG. 5B (and also FIGS. 6 and 7 to be dis 
cussed below), to represent the corresponding portions 
of the convex end which ultimately become the said 
portions 11-15 respectively of FIGS. 1A-1C. 
The convex end includes a portion 12' which lies 

against the surface 31 of mold section 30 plus end por 
tions 13' and 14' which rest against that portion of 
mold end section 35 which is inside the mold. Finally, 
the pinch-off 15' is shown within the recess 41. 
At this time, the tubular portion within recess 22 is 

permitted to cool while the section 12" remains heated 
because of its contact with the heated neck section 30. 
After a point has been reached where the tubular por 
tion of blown article 50B is at least semi-rigid while the 
portion 12" of the convex end is still hot and soft, the 
pressurized fluid within blown article 50B is released. 
The mold sections 30 are then retracted laterally and 
the mold sections 35 are moved downwardly into the 
recess 22 until the lower surface 40 of each mold sec 
tions 35 abuts the upper surface 26 of mold section 21 
whereupon the shoulders 24 and 38 will form a smooth 
curve as the vertical walls 25 and 39 face each other. 
This is the FIG. 3 position of the elements which is also 
shown in FIGS. 6 and 7. 
Referring now to FIGS. 6 and 7, it will be seen that 

the smooth adjoining shoulders 24 and 38 form a 
smooth curve 11'. The smooth outwardly and upwardly 
sloping curve 37 forms the container upswing portion 
12', and the lower curve 36 of the end section 35 which 
rises up to the plane of 43 forms the container high 
point 13" and the projection 14", and finally the pinch 
off bead 15" is formed in the recess 41. 
After the mold section 35 has moved to the position 

of FIGS. 6 and 7, additional pressurized air is intro 
duced to firmly press the entire container bottom 
against the end section 35 to firmly shape the same into 
the final configuration as shown in FIGS. 1A-1C, 6 and 
7. 
Although the invention has been described in consid 

erable detail with respect to a preferred embodiment, 
it will be apparent that the invention is capable of nu 
merous modifications and variations apparent to those 
skilled in the art without departing from the spirit and 
scope of the invention as defined in the claims. 
We claim: 
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1. A blow molding apparatus for forming a container 

having an inwardly recessed end, comprising: 
a blow mold having a cavity tubular in shape with an 
inwardly concave end, 

means for expanding a parison within such cavity into 
said shape thereof having a tubular portion and an 
outwardly convex end, 

means for establishing a temperature differential be 
tween the convex end and the tubular portion of 
the blown article to maintain the convex end 
heated and soft while the tubular portion is main 
tained sufficiently cooled to have at least some de 
gree of rigidity, 

and means for moving at least a part of the said in 
wardly concave end of the blow mold into the tubu 
lar portion thereof during the existence of the tem 
perature differential to move the outwardly convex 
end of the blown article into the tubular portion 
thereof to reverse the curvature of said end to form 
an essentially outwardly concave end on the blown 
article. 

2. An apparatus according to claim 1, said mold hav 
ing an end section which includes means for pinching 
off the parison at the end of said outwardly convex end. 

3. An apparatus according to claim 1, said mold hav 
ing a tubular section forming said tubular portion and 
an end section for supporting the end of the outwardly 
convex end, said end section being movable into the tu 
bular section for moving the outwardly convex end of 
the blown article into the tubular portion. 
4. An apparatus according to claim 3, said mold hav 

ing a neck section between the tubular section and the 
end section, said neck section being movable out from 
between the tubular section and the end section thus 
permitting the movement of the end section into the tu 
bular section. 

5. An apparatus according to claim 4, including 
means for heating the neck section. 

6. An apparatus according to claim 4, said end sec 
tion including means for holding the parison at the end 
of said outwardly convex end. 

7. An apparatus according to claim 6, said end sec 
tion including a portion forming the end of the mold 
cavity which is of smaller transverse area than the 
cross-section of the tubular section, and said neck sec 
tion being inclined inwardly to smoothly interconnect 
the tubular section and the end section. 

8. An apparatus according to claim 6, said end sec 
tion including a recessed end portion for receiving the 
pinched off bead of the parison and a surrounding exte 
rior surface located outside the mold cavity during for 
mation of the blown article, said exterior surface in 
creasing in transverse cross-section away from the said 
recessed end portion of the end section up to a maxi 
mum transverse cross-section which is smaller than a 
cross-section of the tubular section, said exterior sur 
face adjoining smoothly with the near end of the tubu 
lar section to form the sides of the concave container 
end when the end section is moved into the tubular sec 
tion. 

9. An apparatus according to claim 1, said blow mold 
including means for forming a small outwardly convex 
portion within the said essentially outward concave end 
of the blown article, 

10. An apparatus according to claim 9, said blow 
mold further including means for forming a thick bead 
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at the outer end of said small outwardly convex por- heating means within the mold, and positioned therein 
tion. for heating the said originally formed outwardly convex 

11. An apparatus according to claim 1, said means end of the blown article. 
for establishing a temperature differential including a *k sk. k. xk xk 
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